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(57) [Abstract] 

[Problems to be Solved by the Invention] 

When sufficient antistatic performance is granted, offer 
polyester short fiber which can select also the shade which it 
can correspond to fashion sense simultaneously freely. 

[Means to Solve the Problems] 

With core-shell composite antistatic polyester fiber , quantity 
of antistatic agent matting agent blend proportion of 0.2 - 3 
wt% , core component with 0.6-10 weight %, thickness of 
fiber radial direction of sheath component being 1.5;mu m or 
greater in core component vis-a-vis fiber entirety , and 
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antistatic polyester fiber . where matting agent concentration 
of sheath component is under 0.8 weight % 

[Claim(s)] 
[Claim 1] 

With core-shell composite antistatic polyester fiber , quantity 
of antistatic agent matting agent blend proportion of 0.2 - 3 
wt% , core component with 0.6-10 weight %, thickness of 
fiber radial direction of sheath component being 1.5;mu m or 
greater in core component vis-a-vis fiber entirety , and 
antistatic polyester fiber . which designatesthat matting agent 
concentration of sheath component is under 0.8 weight % as 
feature 

[Claim 2] 

antistatic agent , antistatic polyester fiber . which is stated in 
Claim 1 which designatesthat block polyether amide is 
included as feature 

[Claim 3] 

antistatic agent , vis-a-vis block polyether amide R-SCKsub>3 
</sub>M 1-10 weight % antistatic polyester fiber . whichis 
stated in Claim 2 which designates that it contains as feature 

[Claim 4] 

weight ratio of matting agent for antistatic agent of core 
component , 0.3 - 2.0 antistatic polyester fiber . which is 
stated in Claim 3 which designates that is as feature 

[Claim 5] 

antistatic polyester fiber f antistatic polyester fiber . which is 
stated in Claim 4 which designatesthat it is a short fiber of 
1 50 mm or less as feature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention, as it has possessed satisfactory antistatic , 
regards the dyeable polyester fiber in all colors including 
white . 

[0002] 

[Prior Art] 

polyester fiber is superior in physical , chemical 
characteristic , is used widely, but static electricity iseasy to 
occur, under environment of especially low humidity disorder 
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hasbeen actualized with static electricity . 
[0003] 

Because of this , system electric technology of polyester 
isproposed from until recently. 

As for method which kneads for example antistatic 
substance , as for durability it improvesby comparison with 
postprocessing , but frosting becomes problem . 

Then, method which utilizes compound yam-making 
technology as means whichimproves deficiency which 
accompanies antistatic grant, is many proposed. 

[0004] 

unmodified polyester is allotted to core of conjugate fiber in 
for example Japan Examined Patent Publication Sho 
44-905disclosure , Japan Examined Patent Publication Sho 
44-91 1 disclosure , the technology which allots blend of block 
polyether amide , or block polyether amide and polyamide 
which possess antistatic in sheath is disclosed. 

[0005] 

But, there was a problem which cannot be solved even with 
this technology . 

When these problem are rearranged, it is a melt adhesion , 
core component between fiber andan occurrence of 
exfoliation of sheath component and a defect etc of the light 
fastness . 

[0006] 

In addition, proposition which it tries to improve antistatic 
byallotting thermoplastic polymer which includes electrically 
conductive carbon black in core component in the Japan 
Examined Patent Publication Sho 52-31 45 Odisclosure , has 
done. 

antistatic is considerably improved by this technology , there 
is a deficiency where, but in order to use carbon black of 
black , coloration youcannot avoid in general application you 
cannot use. 

[0007] 

Furthermore, in order that this deficiency is improved, 
propositionwhich certain amount combines block polyether 
amide which possesses high-level antistatic has done to Japan 
Unexamined Patent Publication Showa 55-122020disciosure , 
Japan Unexamined Patent Publication Showa 
55-12801 7disclosure. 

By these technology , although both antistatic performance , 
coloration it was improved, with application , for example 
women application etc where fashion sense is high it was not 
possible to put out free color. 
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[0008] 

[Problems to be Solved by the Invention] 

When above you consider this invention, to conventional 
problem which areexpressed, grant sufficient antistatic 
performance it means that also shade which it cancorrespond 
to fashion sense simultaneously offers selectable polyester 
fiber freely. 

[0009] 

[Means to Solve the Problems] 

With core-shell composite antistatic polyester fiber , quantity 
of antistatic agent matting agent blend proportion of 0.2 • 3 
wt% , core component with 0.6-10 weight %, thickness of 
fiber radial direction of sheath component being 1 .5;mu m or 
greater in core component vis-a-vis fiber entirety , and it can 
achieve objective of this invention , with antistatic polyester 
fiber which designates that matting agent concentration of the 
sheath component is under 0.8 weight % as feature. 

[0010] 

[Embodiment of the Invention] 

Regarding to this invention, polyester fiber is polyester which 
possesses the fiber forming ability which designates 
terephthalic acid as main acid component . 

Concretely, it is a polyethylene terephthalate , polyethylene 
terephthalate * isophthalate copolymer , polyethylene 
terephthalate * 5-sodium sulfo isophthalate copolymer , poly 
cyclohexane dimethylene terephthalate , polytetramethylene 
terephthalate , polytetramethylene terephthalate * isophthalate 
copolymer etc. 

[0011] 

Furthermore, a more desirable polyester is something which 
designates the polyethylene terephthalate as main component . 

[0012] 

As for antistatic fiber of this invention , antistatic agent 0.2 - 
3.0 weight % beingcombined is necessary in core component 
vis-a-vis fiber entirety . 

As for antistatic of weave , in order for antistatic of weave 
differs, for frictional electrification of weave to make 2.0 KV 
or less with such as weight , weave , antistatic agent 0.2 wt% 
or more is necessary. 

0.2 When being under wt% , with weight , weave of weave it 
cannotobtain sufficient antistatic . 

[0013] 

On one hand, when antistatic agent which crosses over 3 wt% 
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is combined,antistatic it becomes satisfactory, but it is a 
feature of polyester fiber andin range which exceeds thing and 
3.0 weight % where physical property whichis superior 
deteriorates antistatic performance reaches to saturated , 
antistatic agent the increased weight does and cannot expect 
improvement of antistatic performance . 

Desirable range, with 0.4% - 1 .5 weight %, a more desirable 
range theyare 0.5 - 1 .2 wt% . 

It decides antistatic performance , at quantity of antistatic 
agent for fiber entirety , butas for quantity of antistatic agent 
for core component of antistatic agent which frompoint of 
yarn producing behavior is combined to core component it is 
desirable to be2.0 - 5.0 weight %. 

[0014] 

antistatic agent which it combines is not limited especially. It 
is desirable to be a block polyether amide where antistatic 
effect is large. 

polyether which block polyether amide configuration is done, 
with polyalkylene ether , is the polymerization product of 
polyethylene ether , polypropylene ether , and polyethylene 
propylene ether or other ethylene oxide and/or propylene 
oxide . 

[0015] 

polyamide which another configuration is done, polyamide 
with homopolymer and copolymer which are synthesized with 
monomer and thesecombinations which possess forming 
ability , is good even with polyamide like for example nylon 
6 , nylon 8, nylon 12, nylon 66 , nylon 610 it is not something 
which and, is good even with copolymer like nylon 6 and 
nylon 66 , is limited in especially these. 

[0016] 

As for molecular weight of polyether , above preferably 1000 
and above more preferably 2000, asfor polyether it is a 
preferably polyethylene glycol from point of static prevention 
performance . 

In addition, as for ratio which from point of antistatic the 
polyether in block polyether occupies in polymer total weight 
with preferably 20weight % or more , 75weight % or less , 
with the more preferably 30-70weight %, as for relative 
viscosity of block polyether amide 1.9-3.1 it is desirable to 
be,(Melting polymer lg in o-chlorophenol lOOg, it measured 
with 25 deg C. ). 

[0017] 

In addition, by fact that R-SO<sub>3 </sub>M is jointly used 
with theaforementioned antistatic agent as antistatic agent , 
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antistatic furthermore improves. 

As for blend proportion of R-SO<sub>3 </sub> 1-10 wt% 
are desirable vis-a-vis the block polyether amide . 

Here, as for R carbon number as for alky I group , M 8 - 15 
with alkali metal or alkaline earth metal ,even among those 
Na is desirable. 

[0018] 

As for mixing ratio of matting agent of core component , it is 
necessary to be 0.6- 10.0 weight %. 

Especially, when antistatic agent has colored, by fact that 
large amount itcombines matting agent , effect which lightens 
coloration of the antistatic agent which is given to fiber 
surface is large. 

[0019] 

As for mixing ratio of matting agent of core component , 
under 0.6 weight % effectwhich lightens coloration of 
antistatic agent is small. 

On one hand, when mixing ratio of matting agent crosses over 
10.0 weight %, evenfrom fiber surface dull impression 
becomes remarkable, fiber isdyed and it is difficult to obtain 
vivid color . 

L value of black dyeing dyed weave 16 or less is desirable. 
[0020] 

Therefore, blend proportion where matting agent of core 
component in order reveals thecoloration ameliorating effect 
of core component , at same time to obtain sufficient vivid 
color isdesirable, with 1 .0 - 3.0 weight %, is particularly 
preferably 1.5~2.8weight %. 

[0021] 

In addition, influence of coloration of core component 
appears with the thickness of shell component of fiber , but 
colored state of core component being thesame, you can 
lighten by fact that sheath component is made thick. 

As for thickness of sheath component it is necessary to be 
1.5;mu m or greater . 

preferably 2.5;mu m or greater , furthermore it is a preferably 
3;mum or greater. 

[0022] 

Furthermore, in order to reveal vivid coloration of fiber , asfor 
matting agent which is combined in sheath component it is 
necessary to beunder 0.8 weight %. 

What matting agent of sheath component increased .weight is 
done contributes in order tolighten influence of coloration of 
core component , but clarity of the fiber which is dyed it 
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comes to point of decreasing and is notdesirable. 

From that meaning, matting agent with 0.8 weight % or more 
cannot acquire clarity . 

Under preferably 0.5 weight %, furthermore it is under 
preferably 0.4 weight %. 

[0023] 

In addition but, antistatic agent antistatic performance can 
improve by fact that itincreases, matting agent can lighten 
coloration of core component by thefact that it increases, there 
is a relationship to which clarity decreases. 

In order to satisfy this both , it is desirable to designate ratio 
of matting agent in core component for antistatic agent in core 
component as 0.3 - 2.0. 

Especially desirable aforementioned ratio is 0.4 - 0.8. 
[0024] 

Aforementioned way fiber because one which has 
beencolored as little as possible becomes freely dyeing 
possible in eachcolor including white is desirable, as for YI 
value whichdisplays whiteness it is desirable to be 15 or less. 

[0025] 

Furthermore, if as for specific electrical resistance of spun 
yarn which consists of the fiber of this invention , 5 X 
10<sup>10</sup>:oa -cm or less it is desirable to be and, it 
isa this range, frictional electrification of various weave 2.0 
KV or less can be maintained. 

[0026] 

fiber of this invention is good even with hollow shape , or 
asymmetric cross section without morphology of fiber 
especially being limited, but round cross section especially is 
desirable from meaning of preventing liquationfor alkali of 
core component . 

[0027] 

In addition, as for fiber of this invention , it is possible to 
granthigh-level antistatic performance with fiber length . 

short fiber whose mixture with other fiber is easy is desirable, 
itis desirable to be a short fiber polyester fiber of 1 50 mm or 
less . 

[0028] 

It can produce polyester fiber which relates to this invention , 
for example following way. 

[0029] 

antistatic agent which designates block polyether amide 3.5 
part , as center vis-a-vis polyethylene terephthalate lOOparts 
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by weight which titanium dioxide 2.5 weight % is combined 
3.7 parts by weight , antioxidant 0.2 parts by weight 
itdesignated polyester which blended as core component , 
titanium dioxide 0.1 weight % it was combined to sheath 
component it made core /shell conjugate fiber which is made 
polyethylene terephthalate which has not been copolymerized 
substantially. 

weight ratio of core /sheath component at time of this made 
20/80. 

[0030] 

With 1500 m/min drawing winding , this unstretched fiber 
with 3.2 -fold , it continues to the drawing and at 180 degrees 
after constant length thermal processing , it can produce by 
factthat with pushing type crimper it cuts off in 38 mm after 
crimping . 

[0031] 

[Working Example(s)] 

Working Example is stated below, but this invention is not 
something which islimited in these Working Example . 

[0032] 

method which is adopted with Working Example is as 
follows. 

[0033] 

polyester starting fiber 100% of A.specific resistance :this 
invention you use, after making spun yarn of 40 count of twist 
coefficient 3.5, thread count with ring spinning , 2 hours 
laundry later, water wash , you dry in weak aqueous alkali 
solution of 0.2% anionic surfactant making use of electric 
washing machine . 

[0034] 

Next, after length (L ) spun yarn of 5 cm , this invention it 
pulls 8 and arranges,2 day controlled temperature * moisture 
adjustment doing aforementioned spun yarn under 20 deg C, 
40%RH, it measures the resistance of sample with applied 
voltage 500V due to vibrating capacitance type 
microvoltmeter , it calculates with next formula . 

[0035] 

Furthermore, unit of specific resistance in Table 1 is (X 
10<sup>8 </sup>:oa -cm ). 

[0036] 



p=RxD/9xi05 xLxd 



;rh =RXD/9X 105XlXd 
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p:{*«@£«ia(Q-cm) 


;rh:volume specific resistance (:oa -cm ) 


R:«fii (Q) 




R:resistance(:oa) 




d:|4*4SJt(g/cm3 ) 




Drsample density (g/cm<SP>3&lt^SP> ) 




D:iS(f-- 


M 




D:fineness (denier ) 




L 






L 


isample length (cm ) 





[0037] 

C.H«!iajg:24 y-v^®li^*S-e$SS 40 



SM-3-SCH(«#B*£5t)£<£ffiU 030mm <D 
[0038] 

D.HS6fet£(L ffi):24 v-i?35SEt»a^«-cm 

3I£SS£ 1 80 deg C NaOH 3%7kj§ 

Dianix Biack BG-FS200. 7%OWF tLfco 

^<D<k£(DBh#]<fci,-c-tf>vjuh 1200 £ o.osg/'j 

®it i : 1 00 1 LT ffefejgg 1 30 deg C. 60 
[0039] 



reflux you boil with call , hydrolysis do. 

Furthermore you boil with acetic anhydride , after pH 
adjustment , potassium ball titration do andseek. 

[0037] 

Using system electric spun yarn of this invention which is 
made cottonturn 40 count with C.knit article 
whiteness :24gauge plain stitch tubular knitting machine , it 
produced tubular knit . 

this tubular knit after scouring , Suga Test Instruments Co., 
Ltd. (DB 69-070-8508 ) supplied SM-3- SCH (integrating 
sphere system ) was used, test stand for reflection of the;ph 30 
mm was used and whiteness was measured. 

[0038] 

D.black coloration characteristic (L value ): using system 
electric spun yarn of this invention which is made cotton turn 
40 count with 24 gauge plain stitch tubular knitting machine , 
it produced the tubular knit . 

Continuously, 180 deg Cdry heat treatment later, it did 25% 
weight reduction with NaOH 3%aqueous solution , made dye 
Dianix Biack BG-FS200, 7%OWF next. 

Sansolt 1200 0.05 g/liter were used as auxiliary agent at time 
of this . 

You dye dyeing temperature 130 deg C, 60minute as ratio 
1:100. 

[0039] 
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K 0.5g/'J-vhVU» NaOHO.Sg/VyMUT? 80 deg C. 
20«fi51S7C&#£frofc o 

[0040] 

I*7-3>ea-^ SM-3 ££fflLTH£fete 

(Lfit)£iH3tU-Co 



[0041] 

^fiE^/?ifi!t»o)aatt¥*< 20/80 tuz>&® 

fi£»I^LT^P^7K'jx-x,»UT5K 3.5 a 
S%*7)l'*)l>W?t^M1-WyA 0.030 S 

a%» iKWtitm o.o35 sa^ot-int**:/* 
2.5 sa^o^^-r-STK'jx^u^f-u^u-h 

96.464 fiS%£?U>KLfc. 
[0042] 

-^.iSfiE^(*.Kfb^> o.4 mm%am-? 



^O-C. &®mW£ LfcgL 80 deg C 
MH£Jf 38mm IcBJBRU ftl®tiH88 

[0043] 

C©*imtt)li!sS 100%frbfc£>188fca 3.5 -Q 40 
£:130. &:85 */25mm 0^tLfc. 

TFLfco 

[0044] 

ms^2.3 

tz)H9Ut. mmm 1 mm\zmm.^^tz 0 

tz 0 
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Furthermore, 80 deg C, 20minute reduction washing were 
done with hydrosulfite 2g/liter , Sanded 0.5g/liter , 
NaOH0.5g/iiter . 

[0040] 

Dyeing tubular knit which it acquires after drying, Suga Test 
Instruments Co., Ltd. (DB 69-070-8508 ) makeusing collar 
computer SM-3, it measured black coloration characteristic (L 
value ). 

[0041] 

Working Example 1 

It made core-shell composite polyester fiber where weight 
ratio of core component /sheath component becomes with 
20/80, the core component polyethylene terephthalate 
96.464weight % which block polyether amide 3.5weight %, 
alkyl sulfonic acid sodium 0.030weight %, antioxidant 
0.035weight % and titanium dioxide 2.5 weight % is 
containedblended vis-a-vis all core component . 

[0042] 

It made polyethylene terephthalate which on one hand, sheath 
component contains titanium dioxide 0.4weight %. 

In order to become 2 denier after drawing from kind of 
converging die which substantially becomes concentric 
core-shell composite fiber , it discharged, acquired the 
unstretched fiber . 

Next, after doing liquid bath drawing , 80 deg Cconstant 
length thermal processing 5 second were done. 

After buckling crimp granting it cut off in 38 mm , acquired 
antistatic starting fiber . 

[0043] 

It made spun yarn of 40 count with twist coefficient 3.5 which 
consists of the this antistatic starting fiber 100%. 

fineness which uses this spun yarn for warp * weft made 
weave of the warp :130, filling :85 book / 25 mm . 

antistatic , color , black dyeing L value with sort of Table 1 , 
showed satisfactory antistatic performance , satisfactory 
color , black coloration characteristic. 

[0044] 

Working Example 2 , 3 

compounded amount of block polyether amide and sodium 
alkyl sulfonate sort of Table 1 other thanmodifying, 
experiment was done in same way as Working Example 1 . 

Result with sort of Table 1 , acquired satisfactory result. 
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[0045] 

nt&m 4~io 



[0046] 

mmm \ tmrni^^^tzo 



[0047] 



[0048] 

tt&m 2-3 

fotztf. «*fett3WS«>T^fi-Cftofc. 



ttlftfl 3 l*Hlc|&it*$>a>E£fi£S<W= 



[0049] 

turn 4 



[ooso] 
[Si] 
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[0045] 

Working Example 4-10 

Other than modifying titanium dioxide blended quantity of 
core component and sheath component ,test was done in same 
way as Working Example 1 . 

antistatic performance , color , black coloration characteristic 
result was as shown in Table 1 . 

It was a level to which each level satisfies objective of this 
invention . 

[0046] 

Comparative Example 1 

amount of antistatic agent of core component sort of Table 1 
other than modifying, the test was done in same way as 
Working Example 1 . 

[0047] 

It could not obtain antistatic of level where antistatic 
performance decreasesconsiderably, satisfies objective of this 
application . 

[0048] 

Comparative Example 2-3 

As for Comparative Example 2, compounded amount of 
titanium dioxide as for whiteness of resultand antistatic 
performance , weave which are made high above necessity it 
was satisfactory, but -black coloration characteristic was quite 
defect . 

As for Comparative Example 3 furthermore result of making 
compounded amount of the titanium dioxide high, according 
to expectation black coloration characteristic of knit article 
furthermore deteriorated. 

[0049] 

Comparative Example 4 

Comparative Example 4 amount of antistatic agent sort of 
Table 1 other than decreasing, did the test which is similar to 
Working Example 1. 

As a result, it was not possible to satisfy antistatic 
performance where antistatic performance decreases 
considerably, makes objective of initial stage with this 
invention . 

[0050] 

[Table 1] 
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[0051] 
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[0051] 

[Effects of the Invention] 

According to this invention , while granting sufficient 
antistatic performance to polyester , the whiteness of woven 
*knit article quite being satisfactory, it becomespossible to 
obtain starting fiber whose development to all application 
whichinclude white goods is possible. 
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